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(57) Abstract 

Disclosed is a fiber comprising, chemically bonded together, (a) a conventional cellulosic fiber, such as a Kraft fiber or a 
chemithermomechanical pulp fiber; (b) poly(methyl vinyl ether-co-maleate) copolymer, such as the acid form of a 1:1 (molar) po- 
ly(methyl vinyl ether-co-maleate) copolymer, preferably having number average molecular weight of about 67,000-80,000; and (c) 
a polyoi, such as polyethylene glycol; also disclosed are methods for making such fibers, especially evaporatively depositing an 
intimate mixture of the copolymer and polyoi on the discrete fiber followed by thermally crosslinking at specific temperatures for 
limited periods; absorbent paper which can be made by wet-laying the fiber, especially in admixture with conventional fiber; and 
derivative paper structures, such as multiply disposable absorbent towels. 
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Claims 

1. A chemically modified fiber having a water absorbency and retention value 
in the range from 15 g/g to 100 g/g characterized by chemically bonded 
together: 

(a) a cellulosic fiber selected from the group consisting of chemithermo- 
mechanical pulp fiber, bleached hardwood Kraft pulp fiber, bleached softwood 
Kraft pulp fiber, unbleached hardwood Kraft pulp fiber, unbleached softwood 
Kraft pulp fiber, bleached softwood sulfite pulp fiber, bleached hardwood 
sulfite pulp fiber, unbleached softwood sulfite pulp fiber, unbleached hardwood 
sulfite pulp fiber, cotton 1 inters, mercerized dissolving pulp fiber, 
unmercerized dissolving pulp fiber, and mixtures thereof; 

(b) a poly(methyl vinyl ether-co-maleate) 1:1 copolymer having a number average 
molecular weight in the range from 39,000 to 80,000, and 

(c) a polyol ; 

wherein the proportion by weight of said poly(methyl vinyl ether-co-maleate) 
copolymer to said polyol is from 250:1 to 3:1 and the weight of said poly- 
(methyl vinyl ether-co-maleate) copolymer plus said polyol per unit weight of 
said cellulosic fiber, (a), is in the range from 0.3 to 2, preferably from 0.8 
to 1.2, the poly(methyl vinyl ether-co-maleate) copolymer weight being 
expressed on an acid equivalent basis. 

2. A chemically modified fiber according to Claim 1 wherein said cellulosic 
fiber, (a), is selected from the group consisting of chemi thermomechanical pulp 
fiber, bleached hardwood Kraft pulp fiber, bleached softwood Kraft pulp fiber, 
unbleached hardwood Kraft pulp fiber, unbleached softwood Kraft pulp fiber and 
mixtures thereof; said poly(methyl vinyl ether-co-maleate) copolymer has number 
average molecular weight in the range from 67,000 to 80,000, said polyol is a 
diol of formula HO(CH2CH20) n H wherein n is from 1 to 154, preferably from 70 to 
80; said proportion by weight of poly(methyl vinyl ether-co-maleate) copolymer 
to polyol is from 10:1 to 5:1; and wherein said water absorbency and retention 
value is in the range from 50 g/g to 80 g/g. 
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3. A chemically modified fiber according to Claim 1 or 2 wherein the cations 
which are inherently present in a charge-balancing amount, are selected from 
the group consisting of sodium, potassium, lithium, hydrogen and mixtures 
thereof, preferably sodium, hydrogen and mixtures thereof. 

4. A cellulosic papermaking pulp characterized by the chemically modified 
fiber of any one of Claims 1-3. 

5- A cellulosic papermaking pulp according to Claim 4 wherein the content of 
cations which are hydrogen is such as to produce a pH of less than 5 when 
dispersed in water. 

6- A cellulosic papermaking pulp according to Claim 4 or 5 wherein the 
content of cations which are hydrogen is such as to produce a pH of 6 to 9 when 
dispersed in water. 

7. A cellulosic papermaking pulp characterized by from 5% to 60% of the 
chemically modified fibers of any one of Claims 1-3 and from 40% to 95% of 
conventional cellulosic fiber. 

8. A process for preparing a chemically modified fiber having a water 
absorbency and retention value in the range from 15 g/g to 100 g/g character- 
ized by a step of: 

thermally cross-linking, at a curing temperature of from 100 o C to 140 o C 
preferably from 125 o C to 130 o C , for a curing time of from 120 minutes to 3 
minutes, preferably from 11 minutes to 5 minutes, (a) a starting-material pulp 
consisting essentially of cellulosic fiber selected from the group consisting 
of chemithermomechanical pulp fiber, bleached hardwood Kraft pulp fiber 
bleached softwood Kraft pulp fiber, unbleached hardwood Kraft pulp fiber' 
unbleached softwood Kraft pulp fiber, bleached softwood sulfite pulp fiber' 
unbleached softwood sulfite pulp fiber, cotton 1 inters, mercerized dissolving 
Pulp fiber, unmercerized dissolving pulp fiber, and mixtures thereof, 
preferably selected from a chemithermomechanical pulp fiber, bleached hardwood 
Kraft pulp fiber and bleached softwood Kraft pulp fiber and mixtures thereof- 
with an mtimate mixture of: (b) a poly(methyl vinyl ether-co-maleate) 
copolymer, preferably having a methyl vinyl ether content of 50 mole % and a 
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maleate content of 50 mole %, and (c) a polyol, preferably of the formula 
HO(CH2CH20) n H wherein n is from 1 to 154; wherein the proportion by weight of 
poly(methyl vinyl ether-co-maleate) copolymer to polyol is from 250:1 to 3:1, 
preferably from 30:1 to 4:1, and the weight of poly(methyl vinyl ether-co- 
maleate) copolymer plus polyol per unit weight of cellulosic fiber, (a), is in 
the range from 0.3 to 2, preferably from 0.6 to 1.5, wherein the poly(methyl 
vinyl ether-co-maleate) copolymer weight is expressed on an acid equivalent 
basis. 

9. A process according to Claim 8 comprising the steps, in sequence, of 
forming said intimate mixture of copolymer and polyol by evaporating an aqueous 
medium having a pH of from 1.5 to 3.5, preferably from 1.6 to 3.0, in the 
presence of said starting-material pulp; followed by thermally cross-linking at 
said curing temperature for said curing time. 

10. A process according to Claim 8 or 9 wherein said starting-material pulp, 
said copolymer and said polyol are thermally cross-linked as a thin layer, 
preferably followed by an additional step of acid repulping in water, followed 
by an additional, fiber-swelling step, comprising neutralizing with sodium 
hydroxide. 

11. The product of a process according to any one of Claims 8-10, 
characterized by a chemically modified fiber having a water absorbency and 
retention value in the range from 25 g/g to 90 g/g. 

12. A wet-laid paper web characterized by from 5% to 60%, preferably from 10% 
to 60%, of the chemically modified fiber of any one of Claims 1-3. 

13. A disposable absorbent article characterized by one or more plies of the 
wet-laid paper web of Claim 12. 



